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Foreword

This soil survey contains information that can be used in land-planning programs
in the survey area. It contains predictions of soil behavior for selected land uses.
The survey also highlights limitations and hazards inherent in the soil, improvements
needed to overcome the limitations, and the impact of selected land uses on the
environment.

This soil survey is designed for many different users. Farmers, foresters, and
agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan land
use, select sites for construction, and identify special practices needed to ensure
proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too
unstable to be used as a foundation for buildings or roads. Clayey or wet soils are
poorly suited to use as septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this soil
survey. Broad areas of soils are shown on the general soil map. The location of each
soil is shown on the detailed soil maps. Each soil in the survey area is described.
Information on specific uses is given for each soil. Help in using this publication and
additional information are available at the local office of the Soil Conservation Service or
the Cooperative Extension Service.
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Lynn A. Brown
State Conservationist
Soil Conservation Service
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General Nature of the Survey Area

PEND OREILLE COUNTY is in the northeastern part of
Washington (fig. 1). It borders Idaho on the east, the
Canadian Province of British Columbia on the north,
Stevens County on the west, and Spokane County on the
south. Pend Oreille County has a total area of 912,621
acres, or about 1,426 square miles. Of this total, only
773,394 acres is included in the survey area. The excluded
acreage is federally owned land in the Kaniksu National
Forest. The major land owners in the survey area are the
Forest Service, the State of Washington, the Kalispel
Indian Reservation, and the Bureau of Land Management.
Newport, the county seat, is about 40 miles northeast of
Spokane and 75 miles south of the Canadian border. In
1980, the population of Pend Oreille County was 8,400. The
major communities in the county and their populations are
Newport, 1,580; lone, 575; Metaline Falls, 305; Cusick,
265; and Metaline, 200.

Pend Oreille County was established by the state
legislature in June 1911. Prior to that time, it was part of
Stevens County. In 1912, Newport was selected as the
county seat (6).

The chief economic enterprises in the county are
logging, mining, and farming. The lumber industry relies
heavily on timber from federal forests. Most of the
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Figure 1.-Location of the Pend Oreille County area
in Washington.

merchantable timber is in the foothills and mountains. The
major timber species are Douglas fir, western larch, and
ponderosa pine. Production in the wood products industry
fluctuates in response to changes in demand. Production
can be curtailed or stopped by severe




winters, wet road and soil conditions in spring, and a
severe hazard of fire during the dry summer months. In
1980, about 61 million board feet of timber was harvested in
the county.

One of Washington's most important mining areas is the
Metaline Mining District, which produces lead, zinc, and
silver. In 1963, it was the 12th largest lead and zinc
producer in the Nation. The Lehigh Portland Cement
Company, which has been in operation since the turn of the
century, is located near the Metaline Mining District. The
company mines limestone and shale for use in
manufacturing cement at its Metaline Falls plant.

The chief farming enterprise in the survey area is the
breeding and raising of beef cattle. The area has a few
dairy farms. Hay is the primary crop grown for livestock.
Oats and barley also are grown for feed. Irrigation
increases yields in some areas where water is available.

This survey area has about 53 different kinds of soil.
The soils vary widely in texture, natural drainage, and
other characteristics.

Soils along the major drainageways are suited to small
grain and cereal crops, hay, pasture, recreation,
watershed, and wildlife habitat. A seasonal high water
table and overflow limit crop production.

Soils on outwash terraces are suited to grain crops,
pasture, recreation, timber production, grazable woodland,
watershed, and wildlife habitat. The main limitation is a
low available water capacity.

Soils on uplands are suited to crops, hay, pasture,
timber production, recreation, grazable woodland,
watershed, and wildlife habitat. These soils have few
limitations. The length of the growing season varies.

Soils on foothills and mountains are best suited to timber
production, grazable woodland, recreation, watershed, and
wildlife habitat. The main limitations are the slope and a
short growing season.

Climate
Prepared by the National Climatic Data Center. Asheville, North
Carolina.

In the survey area, summers are warm or hot in most
valleys and much cooler in the mountains. Winters are cold
in the mountains. Valleys are colder than the lower slopes
of the adjacent mountains because of cold air drainage.
Precipitation occurs in the mountains throughout the year,
and a deep snowpack accumulates during winter. Snowmelt
usually supplies much more water than can be used for
agriculture in the survey area. In valleys summer
precipitation falls during showers and thunderstorms. In
winter the ground is covered with snow much of the time.
Chinook winds,

which blow downslope and are warm and dry, often
melt and evaporate the snow.

Table 1 gives data on temperature and precipitation for
the survey area, as recorded at Boundary Dam in the
period 1965 to 1990 and at Newport in the period 1961 to
1991. Table 2 shows probable dates of the first freeze in
fall and the last freeze in spring. Table 3 provides data on
length of the growing season.

In winter, the average temperature is 27 or 28 degrees
F and the average daily minimum temperature is 20 or 21
degrees. The lowest temperature on record, which
occurred at Newport on December 30, 1968, is -37
degrees. In summer, the average temperature is 63
degrees and the average daily maximum temperature is 79
degrees. The highest recorded temperature, which occurred
at Newport on August 4, 1961, is 106 degrees.

Growing degree days, shown in table 1, are equivalent
to heat units. During the month, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (40 degrees F).

The normal monthly accumulation is used to schedule
single or successive plantings of a crop between the last
freeze in spring and the first freeze in fall.

The total annual precipitation is about 27 inches. Of this,
9 to 11 inches, or 30 to 40 percent, usually falls in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall in
April through September is less than 8 inches. The
heaviest 1-day rainfall during the period of record was 2.24
inches at Newport on December 18, 1951. Thunderstorms
occur on about 11 days each year.

The average seasonal snowfall is about 62 inches at
Boundary Dam and 70 inches at Newport. The greatest
snow depth at any one time during the period of record
was 90 inches. On the average, 75 days of the year at
Boundary Dam and 44 days at Newport have at least 1
inch of snow on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
50 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 75 percent
of the time possible in summer and 30 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 8 miles per hour, in winter.

Physiography, Relief, and Drainage

Pend Oreille County is part of the Okanogan Highlands.
The central and northern parts of the county are
characterized by glacially modified foothills and mountains
that have deep, narrow valleys. The southern



part is characterized by extensive outwash and
glaciolacustrine terraces. The physiographic features in the
county are both scenic and diverse. Relief ranges from
about 1,900 feet in an area in the southwestern part of the
county to 7,309 feet in an area in the northeastern part.

During the ice age, the Colville Lobe of the Cordilleran
Ice Sheet extended well beyond the southern boundary of
the county. The estimated elevation of the ice sheet was
about 5,000 feet at the Canadian border, and the surface
sloped to the south 15 to 50 feet per mile (11). At the time of
maximum glacial advance, a few high points in the county
projected above the ice. As the ice accumulated in the
large piedmont glaciers of the Canadian Rockies, it was
forced south through the Pend Oreille Valley and its
tributary valleys and formed the Spokane Lobe. Upslope
movement mitigated the erosive power of the ice as it
advanced southward. During the retreat, the formation of
recessional lakes and the deposition of material in still
water were widespread. Thus, both the main stem of the
Pend Oreille Valley and the lower tributaries are
characterized by extensive deposits of glaciofluvial material
and by depositional landforms.

The Selkirk and Calispell Mountain Ranges make up the
major portion of the uplands that are bisected by the north-
flowing Pend Oreille River. The Calispell Mountain Range,
which is west of the Pend Oreille River, consists of mountain
peaks above glacially modified mountainous terrain and
foothills. The major peaks and their elevations are the Little
Calispell Peak, 5,880 feet; Linton Mountain, 6,215 feet; and
Boyer Mountain, 5,252 feet. The east flanks of this range
are drained by numerous streams that flow to the east
through deep, V-shaped valleys into the Pend Oreille River.
One major road and two minor roads cross the mountains
at an elevation of about 3,500 feet.

The Selkirk Mountain Range, which is on the east side of
the Pend Oreille River, is characterized by many deep,
narrow valleys and steep mountain side slopes. The most
prominent peaks and their elevations are Salmo Mountain,
6,828 feet; Molybdenite Mountain, 6,784 feet; Sullivan
Mountain, 6,483 feet; Grassy Top Mountain, 6,253 feet;
South Baldy Mountain, 5,961 feet; and Monumental
Mountain, 5,700 feet. These peaks are aligned along their
crests and form part of the eastern boundary of the survey
area. The streams originating in this mountain range drain
either west into the Pend Oreille River or east toward Idaho
as part of the Priest Lake watershed. Few roads traverse
this rugged region.

Sullivan Lake is a conspicuous glacial feature in the
northeastern part of the county. The lake formed in a
glacial depression that was oriented north to south and
paralleled the direction of ice flow. It is about 1,300

acres in size and has a normal pool elevation of 2,588
feet.

The Pend Oreille River and its tributaries dominate the
drainage system in the county. The Pend Oreille River flows
into the county from the east near Newport, then flows west
and northwest for about 10 miles, and then flows north,
entering Canada near the center of the north county line. At
Newport, the normal pool elevation of the river is 2,031
feet. Behind Boundary Dam it is 1,990 feet, and at the
Canadian line itis 1,722 feet. The Pend Oreille Valley is
narrow for the size of the river. Recent alluvial sediments are
deposited on nearly level to undulating lakebeds and low
terraces along the river. The sides of the Pend Oreille
Valley are gently sloping to steep. They are made up of
glacial drift, residuum and colluvium, and rock outcrops.

The Cusick Basin, which includes Calispell Lake, has
stratified, silty and clayey sediments that were seasonally
deposited in a large, still glacial lake. Glacial lake deposits
are in other parts of the county, along drainageways in areas
where glacial meltwater was ponded.

Broad glacial outwash terraces are south of the Cusick
Basin. They formed as flooding glacial meltwater deposited
sand and gravel. The terraces are generally low in relief and
have occasional escarpments with slopes of more than 40
percent. Davis, Diamond, and Sacheen Lakes are
examples of the lakes in areas of these terraces. The
streams that drain these areas flow south into the Little
Spokane River.

How This Survey Was Made

This survey was made to provide information about the
soils and miscellaneous areas in the survey area. The
information includes a description of the soils and
miscellaneous areas and their location and a discussion of
their suitability, limitations, and management for specified
uses. Soil scientists observed the steepness, length, and
shape of the slopes; the general pattern of drainage; the
kinds of crops and native plants; and the kinds of bedrock.
They dug many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The profile
extends from the surface down into the unconsolidated
material in which the soil formed. The unconsolidated
material is devoid of roots and other living organisms and
has not been changed by other biological activity.

The soils and miscellaneous areas in the survey area are
in an orderly pattern that is related to the geology,
landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is
associated with a particular kind or segment of the



landscape. By observing the soils and miscellaneous
areas in the survey area and relating their position to
specific segments of the landscape; a soil scientist
develops a concept or model of how they were formed.
Thus, during mapping, this model enables the soil scientist
to predict with a considerable degree of accuracy the kind
of soil or miscellaneous area at a specific location on the
landscape.

Individual soils on the landscape commonly merge
gradually onto one another as their characteristics
gradually change. To construct an accurate map, however,
soil scientists must determine the boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape
relationship, are sufficient to verify predictions of the kinds
of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted color, texture, size,
and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other
features that enable them to identify soils. After describing
the soils in the survey area and determining their
properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on
the kind and character of soil properties and the
arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area,
they compared the individual soils with similar soils in the
same taxonomic class in other areas so that

they could confirm data and assemble additional data
based on experience and research.

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-
observed characteristics and the soil properties to
determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested
through observation of the soils in different uses and under
different levels of management. Some interpretations are
modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data
are assembled from other sources, such as research
information, production records, and field experience of
specialists. For example, data on crop yields under defined
levels of management are assembled from farm records
and from field or plot experiments on the same kinds of
soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to
year. For example, soil scientists can predict with a fairly
high degree of accuracy that a given soil will have a high
water table within certain depths in most years, but they
cannot predict that a high water table will always be at a
specific level in the soil on a specific date.

After soil scientists located and identified the significant
natural bodies of soil in the survey area, they drew the
boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs
show trees, buildings, fields, roads, and rivers, all of which
help in locating boundaries accurately.



General Soil Map Units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of soils,
relief, and drainage. Each map unit on the general soil map
is a unique natural landscape. Typically, it consists of one
or more major soils or miscellaneous areas and some
minor soils or miscellaneous areas. It is named for the
major soils or miscellaneous areas. The soils or
miscellaneous areas making up one unit can occur in
another but in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils or miscellaneous areas can be identified on
the map. Likewise, areas that are not suitable can be
identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for selecting
a site for a road or building or other structure. The soils in
any one map unit differ from place to place in slope, depth,
drainage, and other characteristics that affect management.

Some soil boundaries and soil names do not fully
match those in surveys of adjoining areas that were
published at an earlier date. Differences result from
changes and refinements in series concepts, variations in
slope classes, and application of the latest soil
classification system.

The general map units in this survey have been grouped
into general kinds of landscape for broad interpretive
purposes. Each of the broad groups and the map units in
each group are described in the following pages.

Map Unit Descriptions

Soils on Mountains and Foothills

These soils make up about 79 percent of the survey
area. They are nearly level to very steep. The native
vegetation is mainly conifers, shrubs, forbs, and grasses.
Elevation generally is 2,000 to 6,500 feet, but some peaks
are at higher elevations. The average annual precipitation
is 25 to 55 inches, the average annual air temperature is
39 to 44 degrees F, and the

average frost-free period is 70 to 120 days.

These soils are moderately deep and very deep and are
well drained. They formed in material weathered from
granitic rock, shale, phyllite, igneous rock, and quartzite
and in glacial till. The residuum and the till are mixed with
or mantled by volcanic ash and loess.

These soils are used mainly for grazable woodland or for
commercial trees. They also are used for recreation,
watershed, wildlife habitat, homesite development, and
nonirrigated crops.

1. Moscow-Rock Outcrop-Prouty

Rock outcrop and moderately deep, well drained, nearly
level to very steep soils formed in residuum and colluvium
that are derived dominantly from granitic rock and are mixed
with or mantled by volcanic ash and loess; on foothills and
mountains

This map unit is mainly in the southern and western

parts of the survey area. It is characterized by rounded
ridgetops and convex side slopes. Drainageways are
deeply dissected. Slope is 0 to 65 percent. The vegetation
is mainly conifers, shrubs, forbs, and grasses. Elevation is
2,200 to 6,500 feet. The average annual precipitation is 27
to 55 inches, the average annual air temperature is 40 to
44 degrees F, and the average growing season (at 28
degrees) is 70 to 100 days.

This unit makes up about 15 percent of the survey
area. It is about 45 percent Moscow soils, 14 percent
Rock outcrop, 8 percent Prouty soils, and 33 percent
soils of minor extent.

Moscow soils are mainly on north- and east-facing
slopes at the lower elevations and south- and west-facing
slopes at the higher elevations. These soils formed in a
mantle of volcanic ash and loess over residuum and
colluvium derived dominantly from granitic rock. The
surface is covered with a mat of organic material. The
surface layer and the upper part of the subsoil are silt
loam. The lower part of the subsoil is gravelly sandy loam.
Weathered granitic rock is at a depth of about 27 inches.
The depth to weathered bedrock ranges from 20 to 40
inches.



Rock outcrop consists mainly of areas of exposed
granitic rock.

Prouty soils are mainly on north- and east-facing slopes.
They formed in a mantle of volcanic ash and loess over
residuum and colluvium derived dominantly from granitic
rock. The surface is covered with a mat of organic
material. The surface layer is extremely bouldery silt loam.
The upper part of the subsoil is gravelly silt loam, and the
lower part is gravelly sandy loam. The substratum is very
gravelly sandy loam. Weathered granitic rock is at a depth
of about 28 inches. The depth to weathered bedrock
ranges from 20 to 40 inches.

Of minor extent in this unit are Brickel soils, the
shallow Mobate and Skanid soils, the deep Moso and
Vassar soils, and Usk soils.

This unit is used mainly for commercial trees or
grazable woodland. It also is used for wildlife habitat,
recreation, watershed, and homesite development. Small
areas are used for nonirrigated crops. In the areas used
for homesite development, the main limitations are the
slope, the depth to bedrock, and the Rock outcrop.

2. Huckleberry-Hartill-Buhrig

Moderately deep, well drained, nearly level to very steep soils
formed mainly in residuum and colluvium that are derived
dominantly from phyllite and quartzite rock and are mixed
with or mantled by volcanic ash and loess; on foothills and
mountains

This map unit is throughout the survey area. The largest
acreage is north and east of the Pend Oreille River. The
landscape is characterized by sharp ridgetops and steep,
convex side slopes. Drainageways are deeply dissected.
Slope is 0 to 65 percent. The vegetation is mainly conifers,
shrubs, forbs, and grasses. Elevation generally is 2,000 to
6,500 feet, but in a few small areas it is more than 6,500
feet. The average annual precipitation is 27 to 45 inches,
the average annual air temperature is 39 to 44 degrees F,
and the average growing season (at 28 degrees) is 70 to
110 days.

This unit makes up about 24 percent of the survey
area. It is about 25 percent Huckleberry soils, 19 percent
Hartill soils, 16 percent Buhrig soils, and 40 percent soils
of minor extent.

Huckleberry soils are mainly on north- and east-facing
slopes. They formed in a mantle of volcanic ash and loess
over colluvium and residuum derived dominantly from
phyllite and quartzite. The surface is covered with a mat of
organic material. When mixed to a depth of 5 inches, the
surface layer is silt loam. The subsoil also is silt loam.
The upper part of the

substratum is channery loam, and the lower part is very
flaggy loam. Phyllite is at a depth of about 30 inches. The
depth to bedrock ranges from 20 to 40 inches.

Hartill soils are mainly on north- and east-facing slopes
at the lower elevations and on south- and west-facing
slopes at elevations of more than 3,000 feet. These soils
formed in a mantle of volcanic ash and loess over
colluvium and residuum derived dominantly from phyllite
and quartzite. The surface is covered with a mat of organic
material. When mixed to a depth of 8 inches, the surface
layer is silt loam. The subsoil also is silt loam. The upper
part of the substratum is channery loam, and the lower part
is very channery loam. Phyllite is at a depth of about 36
inches. The depth to bedrock ranges from 20 to 40 inches.

Buhrig soils are mainly on shoulder slopes, back slopes,
and the tops of mountains. They formed in a mantle of
volcanic ash and loess and in residuum and colluvium
derived dominantly from metasedimentary and igneous
rock. The surface is covered with a mat of organic
material. The surface layer is very stony loam. The upper
part of the subsoil is extremely stony loam, and the lower
part is extremely stony sandy loam. The substratum also is
extremely stony sandy loam. Fractured quartzite is at a
depth of about 30 inches. The depth to bedrock ranges from

20 to 40 inches.

Of minor extent in this unit are Belzar, Ojibway,
Prouty Variant, and Raisio soils; the shallow Rufus
soils; the deep Vassar soils that have a channery
substratum; Rubble land; and Rock outcrop.

This unit is used mainly for commercial trees or
grazable woodland. It also is used for recreation, wildlife
habitat, watershed, and homesite development. Small areas
are used for nonirrigated crops. In the areas used for
homesite development, the main limitations are the slope,
the depth to bedrock, and large stones.

3. Boundary-Sherlock-Waits

Very deep, well drained, nearly level to very steep soils
formed in calcareous glacial till mixed with or mantled by
volcanic ash or loess; on foothills and mountains

This map unit is in the northern part of the survey area.
It is characterized by glacially smoothed slopes. Slope is 0
to 65 percent. The vegetation is mainly conifers, shrubs,
forbs, and grasses. Elevation is 2,000 to 5,200 feet. The
average annual precipitation is 25 to 50 inches, the
average annual air temperature is 40 to 44 degrees F, and
the average growing season (at 28 degrees) is 60 to 110
days.

This unit makes up about 4 percent of the survey area.
It is about 23 percent Boundary soils, 18 percent Sherlock
soils, 17 percent Waits soils, and 42 percent
soils of minor extent.



Boundary soils formed in calcareous glacial till mantled
with volcanic ash. The surface is covered with a mat of
organic material. When mixed to a depth of 10 inches, the
surface layer is silt loam. The subsoil is very gravelly silt
loam and very gravelly silty clay loam. The substratum to a
depth of 60 inches or more is very gravelly silty clay loam.

Sherlock soils formed in glacial till of mixed mineralogy
and in a mantle of volcanic ash. The surface is covered
with a mat of organic material. When mixed to a depth of 9
inches, the surface layer is silt loam. The upper part of the
subsoil is very gravelly silt loam. The lower part to a depth
of 60 inches or more is very gravelly silty clay loam.

Waits soils formed in calcareous glacial till mantled with
volcanic ash and loess. The surface is covered with a mat
of organic material. When mixed to a depth of about 7
inches, the surface layer is loam. The upper part of the
subsoil is silt loam, and the lower part is gravelly loam.
The substratum to a depth of 60 inches or more is gravelly
loam.

Of minor extent in this unit are Ahren, Smackout, and

Threemile soils.

This unit is used mainly for grazable woodland or for
commercial trees. It also is used for recreation, wildlife
habitat, watershed, and homesite development. Small areas
are used for nonirrigated crops. In the areas used for
homesite development, the main limitations are moderately
slow permeability and the slope,

4. Newbell-Manley-Aits

Very deep, well drained, nearly level to very steep soils formed
in glacial till that is of mixed mineralogy and is mantled with
volcanic ash and loess; on foothills and mountains

This map unit is widely distributed throughout the survey
area. It is characterized by glacially smoothed slopes. Slope
is 0 to 65 percent. The vegetation is mainly conifers, shrubs,
forbs, and grasses. Elevation is 2,000 to 6,500 feet. The
average annual precipitation is 25 to 45 inches, the average
annual air temperature is 40 to 44 degrees F, and the
average growing season (at 28 degrees) is 80 to 120 days.

This unit makes up about 36 percent of the survey area.
It is about 39 percent Newbell soils, 24 percent Manley
soils, 12 percent Aits soils, and 25 percent soils of minor
extent.

Newbell soils formed in a mantle of volcanic ash and
loess over glacial till of mixed mineralogy. The surface is
covered with a mat of organic material. The surface layer
and subsoil are silt loam. The substratum to a depth of 60
inches or more is very gravelly sandy loam.

Manley soils formed in glacial till that is of mixed
mineralogy and is mantled with a thick layer of volcanic
ash. When mixed to a depth of 8 inches, the surface layer
is silt loam. The subsoil also is silt loam. The substratum
to a depth of 60 inches or more is very gravelly sandy
loam.

Aits soils formed in glacial till that is of mixed
mineralogy and is mantled with volcanic ash and loess.
The surface is covered with a mat of organic material.
When mixed to a depth of 6 inches, the surface layer is
loam. The upper part of the subsoil also is loam. The
lower part is gravelly loam. The substratum to a depth of
60 inches or more is gravelly loam.

Of minor extent in this unit are the poorly drained
Aquolls; Conto, Conto Variant, Inkler, Merkel, Smackout,
and Smackout Variant soils; Cryands; the Rock outcrop-
Orthents complex; and the Xerochrepts-Aquic Xerofluvents
complex. Also of minor extent are a few areas of Boundary
and Waits soils.

This unit is used for grazable woodland or for
commercial trees. It also is used for recreation, wildlife
habitat, watershed, and homesite development. Small
areas are used for nonirrigated crops. In the areas used for
homesite development, the main limitations are the slope
and moderately slow permeability in some areas.

Soils on Terraces, on Terrace Escarpments, and in
Basins

These soils make up about 18 percent of the survey
area. They are nearly level to very steep. The native
vegetation is mainly conifers, forbs, shrubs, and grasses.
Elevation is 2,000 to 4.500 feet. The average annual
precipitation is 22 to 35 inches, the average annual air
temperature is about 44 degrees F, and the average frost-
free period is 90 to 120 days.

These soils are very deep and are well drained,
moderately well drained, and somewhat poorly drained.
They formed in glacial lake sediments and glacial outwash
that in most areas are mixed with or mantled by volcanic
ash and loess.

These soils are used mainly for grazable woodland,
nonirrigated and irrigated crops, recreation, watershed,
wildlife habitat, or homesite development.

5. Cusick-Martella-Anglen

Very deep, somewhat poorly drained and moderately well
drained, nearly level to steep soils formed in glacial lake
sediments that in most areas are mixed with or mantled by
volcanic ash or loess; in basins, on terraces, and on terrace
escarpments

This map unit is mainly adjacent to the Pend Oreille
River and in the Calispell Basin. It is characterized by



broad, gently undulating to hilly slopes that are
occasionally broken by short, steep slopes. Slope is 0 to 40
percent. The vegetation is mainly conifers, shrubs, forbs,
and grasses. Elevation is 2,000 to 3,000 feet. The average
annual precipitation is 22 to 30 inches, the average annual
air temperature is about 44 degrees F, and the average
growing season (at 28 degrees) is 90 to 110 days.

This unit makes up about 5 percent of the survey area.
It is about 29 percent Cusick soils, 26 percent Martella
soils, 21 percent Anglen soils, and 24 percent soils of
minor extent.

Cusick soils are in nearly level basins. They are
somewhat poorly drained. They formed in glacial lake
sediments. In some areas the surface is covered with a mat
of organic material. The surface layer is silty clay loam. The
subsoil and the upper part of the substratum are mottled
silty clay. The lower part of the substratum to a depth of 60
inches or more is mottled very fine sandy loam.

Martella soils are on nearly level to moderately steep
terraces and steep terrace escarpments. They are
moderately well drained. They formed in glacial lake
sediments mantled with volcanic ash and loess. The
surface is covered with a mat of organic material. When
mixed to a depth of 7 inches, the surface layer is silt loam.
The upper part of the subsoil also is silt loam. The lower
part is very fine sandy loam. The substratum to a depth of
60 inches or more is laminated clay loam.

Anglen soils are on nearly level to strongly sloping
terraces. They are moderately well drained. They formed
in glacial lake sediments mantled with volcanic ash and
loess. The surface is covered with a mat of organic
material. The surface layer is silt loam. The subsurface
layer is very fine sandy loam. The upper part of the
subsoil is silty clay loam and silt loam. The lower part to
a depth of 60 inches or more is silty clay loam.

Of minor extent in this unit are the well drained Clayton
soils and the moderately well drained Dalkena soils.

This unit is used mainly for grazable woodland or for
nonirrigated and irrigated crops. It also is used for
recreation, homesite development, watershed, and wildlife
habitat. In the areas used for homesite development, the
main limitations are very slow and moderately slow
permeability, a perched seasonal high water table, and the
slope.

6. Bonner-Orwig-Kaniksu
Very deep, well drained, nearly level to very steep soils
formed in glacial outwash that is of mixed mineralogy

and has an admixture or mantle of volcanic ash or loess; on
terraces and terrace escarpments

This map unit is mainly along drainageways throughout
the survey area and is widely distributed in the southern part
of the area. It is characterized by broad, nearly level to
moderately steep slopes that are occasionally broken by
short, very steep slopes. Slope is 0 to 65 percent. The
vegetation is mainly conifers, shrubs, forbs, and grasses.
Elevation is 2,000 to 4,500 feet. The average annual
precipitation is 25 to 35 inches, the average annual air
temperature is about 44 degrees F, and the average
growing season (at 28 degrees) is 90 to 120 days.

This unit makes up about 13 percent of the survey
area. It is about 23 percent Bonner soils, 17 percent
Orwig soils, 13 percent Kaniksu soils, and 47 percent
soils of minor extent.

Bonner soils are on nearly level to moderately sloping
terraces. They formed in a mantle of volcanic ash and
loess over glacial outwash of mixed mineralogy. The
surface is covered with a mat of organic material. When
mixed to a depth of 6 inches, the surface layer is silt loam
or gravelly silt loam. The upper part of the subsoil also is
silt loam or gravelly silt loam. The lower part is gravelly
loam. The substratum to a depth of 60 inches or more is
very gravelly loamy sand.

Orwig soils are on nearly level to moderately steep
terraces and nearly level to very steep terrace escarpments.
They formed in sandy glacial outwash derived dominantly
from granitic rock. The outwash has an admixture of
volcanic ash and loess in the upper part. The surface is
covered with a mat of organic material. When mixed to a
depth of 4 inches, the surface layer is sandy loam. The
subsoil also is sandy loam. The upper part of the
substratum is loamy sand, and the lower part to a depth of
60 inches or more is gravelly sand.

Kaniksu soils are on nearly level to moderately steep
terraces and moderately steep to steep terrace
escarpments. They formed in sandy glacial outwash of
mixed mineralogy. The outwash has an admixture of
volcanic ash and loess in the upper part. The surface is
covered with a mat of organic material. The surface layer
and subsoil are sandy loam. The substratum to a depth of
60 inches or more is gravelly loamy sand.

Of minor extent in this unit are Dufort, Eloika, Kiehl,
Roaring, Scotia, and Scrabblers soils; the somewhat
excessively drained Sacheen soils; and Typic Xerorthents.

This unit is used mainly for grazable woodland. It
also is used for nonirrigated and irrigated crops,



recreation, homesite development, watershed, and
wildlife habitat. In the areas used for homesite
development, the main limitations are a poor filtering
capacity on sites for septic tank absorption fields, the
instability of cutbanks, and the slope.

Soils on Flood Plains and in Lake Basins

These soils make up about 3 percent of the survey
area. They are nearly level. The vegetation is mainly
deciduous trees, conifers, forbs, shrubs, and water-tolerant
grasses. Elevation is 2,000 to 4.000 feet. The average
annual precipitation is 22 to 35 inches, the average annual
air temperature is about 44 degrees F, and the average
frost-free period is 80 to 110 days.

These soils are very deep and are somewhat poorly
drained and very poorly drained. They formed in alluvium
and muck.

These soils are used mainly for nonirrigated and
irrigated crops, hay and pasture, or grazable woodland.
They also are used for homesite development, recreation,
wildlife habitat, and watershed.

7. Kegel-Blueslide-Uncas

Very deep, somewhat poorly drained and very poorly
drained, nearly level soils formed in alluvium and muck
mixed with volcanic ash; on flood plains and in lake basins

This map unit is mainly in the southern half of the survey
area. Slope is 0 to 3 percent. The native vegetation is
grasses, forbs, shrubs, conifers, and deciduous trees.
Elevation is 2.000 to 4,000 feet. The average annual
precipitation is 22 to 35 inches, the average annual air
temperature is 44 degrees F, and the average growing
season (at 28 degrees) is 80 to 100 days.

This unit makes up about 3 percent of the survey area.
It is about 28 percent Kegel soils, 26 percent Blueslide
soils, 14 percent Uncas soils, and 32 percent soils of minor
extent.

Kegel soils are on flood plains. They are somewhat
poorly drained. They formed in alluvium. The surface is
covered with a mat of organic material. The surface layer
is loam. The upper part of the underlying material is
mottled gravelly sandy loam. The next part is mottled
sandy loam. The lower part to a depth of 60 inches or
more is mottled very gravelly sandy loam.

Blueslide soils are on flood plains. They are somewhat
poorly drained. They formed in alluvium. The surface layer
is silt loam. The upper part of the underlying material is
mottled silt loam. The next part is mottled fine sandy loam.
The lower part to a depth of 60 inches or more is mottled
silt loam.

Uncas soils are on flood plains and in old lake

basins. They are very poorly drained. They formed in muck
and alluvium derived dominantly from volcanic ash. The
upper part of the surface layer is muck. The lower part of the
surface layer, the subsoil, and the substratum to a depth of
60 inches or more are mottled silt loam.

Of minor extent in this unit are Borosaprists, the
poorly drained Hoodoo soils, Pywell soils, the well
drained Rathdrum soils, Riverwash, and Sacheen
Variant and Uncas Variant soils.

This unit is used mainly for nonirrigated and irrigated
crops, hay and pasture, or grazable woodland. It also is
used for watershed, wildlife habitat, recreation, and
homesite development. In the areas used for homesite
development, the main limitations are a seasonal high water
table, the hazard of flooding, and moderately slow
permeability in some areas.

Broad Land Use Considerations

The soils in the survey area vary widely in their potential
for major land uses. Approximately 4 percent of the area is
used for cultivated crops, mainly wheat, barley, oats,
grasses, and legume hay (alfalfa and red clover). The
cropland is in scattered areas throughout the county but is
concentrated largely in map units 3, 4, 5, 6, and 7. The
soils in map unit 7 are occasionally flooded in winter and
spring. The flooding causes slight or moderate crop
damage in the lowest areas. Wetness is a major limitation if
the soils in this unit are used for crops. Erosion and
seasonal wetness are the main limitations in map unit 5.
Erosion is the main hazard in map units 3 and 4. Erosion
and the available water capacity are the main limitations in
map unit 6.

Approximately 2 percent of the survey area is used as
pasture. Map units 5 and 7 have high potential for
grasses and legumes. Grazing should be restricted early
in spring, when the soils in these units are saturated.

About 20 percent of the survey area is used as grazable
woodland. Map units 1, 2, 3, 4, 5, and 6 can be used for
grazing and browsing as well as for timber production. The
productivity varies, depending on stand density and
management of the woodland and understory vegetation.
Grazing and logging should be limited early in spring,
when the soils are saturated.

About 7,600 acres in the survey area is used as urban
or built-up land. The built-up land is mainly in the areas in
map units 5 and 6 along the Pend Oreille River and in the
areas around the many lakes in the survey area. If the soils
in map unit 5 are used for homesite development, the main
limitations are moderately slow or very slow permeability,
frost action, and the shrink-swell potential. If the soils in
map unit 6 are used for



Figure 2.-An area of woodland near lone. Molybdenite Mountain is in the background.

homesite development, the main limitations are
seepage, the instability of cutbanks, and the slope.

The potential for recreational uses ranges from low to
high throughout the survey area, depending on the intensity
of the expected use and the properties of the soils. Most of
the soils in map units 5 and 6 have high potential for
intensive recreational uses, such as campgrounds and
picnic areas. Many of the lakes, rivers, and streams in the
survey area are in areas of these map units. Map unit 7
has low potential for intensive recreational uses because
of flooding. Map units 1, 2, 3, and 4 are limited as sites for
these uses because of Me slope. Small areas of soils that
are suitable for intensive recreational uses are available in
all of the map units in the survey area. All of the units are
suitable for extensive recreational uses, such as

skiing, hiking, horseback riding, motorcycling,
snowmobiling, and hunting.

About 90 percent of the survey area is used for timber
production (fig. 2). The productivity in areas of conifers is
low to high. Map units 3, 4, and 5 can produce the largest
volume of wood. Map unit 6 also can produce a large
volume of wood. Most of the woodland is grazed by
livestock in spring, summer, or fall and by big game animals
throughout the year. Plant competition generally is the main
management concern. After a stand is logged, tree
establishment may be set back several years because
undesirable plants invade and native plants temporarily
compete with the trees. All of the steeper soils in the
county are subject to erosion, which should be taken into
consideration when harvesting activities are planned.



Detailed Soil Map Units

The map units delineated on the detailed maps at the
back of this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in this
section, along with the maps, can be used to determine the
suitability and potential of a unit for specific uses. They
also can be used to plan the management needed for those
uses. More information on each map unit is given under
"Use and Management of the Soils."

A map unit delineation on a map represents an area
dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant
soils or miscellaneous areas. Within a taxonomic class there
are precisely defined limits for the properties of the soils. On
the landscape, however, the soils and miscellaneous areas
are natural phenomena, and they have the characteristic
variability of all natural phenomena. Thus, the range of
some observed properties may extend beyond the limits
defined for a taxonomic class. Areas of soils of a single
taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently,
every map unit is made up of the soils or miscellaneous
areas for which it is named and some "included" areas that
belong to other taxonomic classes.

Most included soils have properties similar to those of
the dominant soil or soils in the map unit, and thus they do
not affect use and management. These are called
noncontrasting, or similar, inclusions. They may or may not
be mentioned in the map unit description. Other included
soils and miscellaneous areas, however, have properties
and behavioral characteristics divergent enough to affect
use or to require different management. These are called
contrasting, or dissimilar, inclusions. They generally are in
small areas and could not be mapped separately because
of the scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special
symbol on the maps. The included areas of contrasting
soils or miscellaneous areas are mentioned in the map unit
descriptions. A few included areas may not have

been observed, and consequently they are not mentioned
in the descriptions, especially where the pattern was so
complex that it was impractical to make enough
observations to identify all the soils and miscellaneous
areas on the landscape.

The presence of included areas in a map unit in no way
diminishes the usefulness or accuracy of the data. The
objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into segments
that have similar use and management requirements. The
delineation of such landscape segments on the map
provides sufficient information for the development of
resource plans, but if intensive use of small areas is
planned, onsite investigation is needed to precisely define
and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in
the map unit descriptions. Each description includes general
facts about the unit and gives the principal hazards and
limitations to be considered in planning for specific uses.

Soils that have profiles that are almost alike make up a
soil series. Except for differences in texture of the surface
layer or of the substratum, all the soils of a series have
major horizons that are similar in composition, thickness,
and arrangement.

Soils of one series can differ in texture of the surface layer
or of the substratum. They also can differ in slope,
stoniness, salinity, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of
the areas shown on the detailed soil maps are phases of
soil series. The name of a soil phase commonly indicates a
feature that affects use or management. For example, Aits
loam, high precipitation, 40 to 65 percent slopes, is a
phase of the Aits series.

Some map units are made up of two or more major soils
or miscellaneous areas. These map units are called
complexes. A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in such
small areas that they cannot be shown separately on the
maps. The pattern and proportion of



the soils or miscellaneous areas are somewhat similar in all
areas. Aits, high precipitation-Rock outcrop complex, 40 to
65 percent slopes, is an example.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Riverwash is an example.

Some soil boundaries and soil names do not fully
match those in surveys of adjoining areas that were
published at an earlier date. Differences result from
changes and refinements in series concepts, variations in
slope classes, and application of the latest soil
classification system.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see "Summary of Tables")
give properties of the soils and the limitations, capabilities,
and potentials for many uses. The "Glossary" defines
many of the terms used in describing the soils or
miscellaneous areas.

Map Unit Descriptions

1-Ahren loam, 2 to 20 percent slopes. This very deep,
well drained soil is on the toe slopes of foothills and
mountains. It formed in a mantle of volcanic ash and loess
over calcareous, fine textured glacial till derived dominantly
from shaly rock and limestone. Slopes are convex and
generally have north and east aspects. The native
vegetation is mainly conifers, shrubs, forbs, and grasses.
Elevation is 1,800 to 3,800 feet. The average annual
precipitation is 27 to 32 inches, the average annual air
temperature is about 44 degrees F, the average growing
season (at 28 degrees) is 90 to 110 days, and the average
frost-free period (at 32 degrees) is 75 to 105 days.

Typically, the surface is covered with a mat of organic
material about 1 inch thick. The surface layer is brown
loam about 3 inches thick. The upper 7 inches of the
subsoil is yellowish brown loam. The lower 27 inches is
light gray gravelly silty clay loam. The substratum to a
depth of 60 inches or more is light gray very gravelly silty
clay loam.

Included in this unit are small areas of Ahren loam that
has a slope of less than 2 percent or more than 20
percent, Aits loam, Smackout loam, and Waits loam. Also
included are Belzar silt loam, Boundary silt loam, and
Hartill silt loam on the upper parts of the slopes; Rock
outcrop on knobs; and poorly drained soils in draws and
adjacent to seeps and springs. Included areas make up
about 20 percent of the unit.

Permeability is moderately slow in this Ahren soil.
Available water capacity is high. The effective rooting depth
is 60 inches or more. Runoff is medium, and the hazard of
water erosion is moderate.

This unit is used for grazable woodland, nonirrigated

crops, homesite development, recreation, watershed,
and wildlife habitat.

Douglas fir, western larch, and western redcedar are the
main woodland species on this unit. Among the trees of
limited extent are western hemlock, grand fir, lodgepole pine,
and western white pine. Based on a 50-year site curve, the
mean site index for Douglas fir is 81. The highest average
growth rate for Douglas fir is 83 cubic feet per acre per year
at age 96. Based on a 50-year site curve, the mean site
index for western larch is 62. The highest average growth
rate for western larch is 85 cubic feet per acre per year at
age 70. The typical basal area of trees is about 70 percent
of that in normal stands of Douglas fir and western larch.
Per acre productivity is reduced accordingly.

The main limitations affecting timber harvesting are soil
wetness in spring and snowpack in winter. Using standard
wheeled and tracked equipment when the soil is moist
causes compaction and the formation of ruts. Displacement
of the surface layer occurs most readily when the soil is
dry. Puddling can occur when the soil is wet. Low-pressure
ground equipment damages the soil less severely than
conventional equipment and thus helps to maintain
productivity. When wet, unsurfaced roads and skid trails are
soft and slippery and can be impassable. Occasional
snowpack hinders the use of equipment in winter.

If the stand includes seed trees, natural reforestation of
cutover areas by Douglas fir, western larch, and western
redcedar occurs periodically. Reforestation can be
accomplished by planting Douglas fir or western larch
seedlings. When openings are made in the canopy, brushy
plants that are not controlled invade and delay the
establishment of natural and planted reforestation species.

This unit is suited to grazing and browsing. The forest
understory is mainly common snowberry, pachystima,
mallow ninebark, kinnikinnick, pinegrass, Douglas maple,
huckleberry, rose, Oregongrape, creambush oceanspray,
thimbleberry, hazelnut, and ceanothus. Overgrazing
causes the desirable plants, such as pinegrass, mallow
ninebark, rose, and creambush oceanspray, to decrease
in extent and the less desirable plants to increase.

Seeding suitable plants in recently disturbed areas can
help to control erosion and provide desirable forage.
Broadcasting is the most effective seeding method.

This unit is suited to nonirrigated barley and grass-
legume hay. The main management concerns are the
hazard of water erosion and the slope. Minimizing tillage,
seeding early in fall, chiseling in fall, and farming across
the slope help to control sheet and rill erosion. Tillage
operations that leave adequate amounts of crop residue on
the surface help to conserve moisture,



maintain good tilth, and control erosion. Divided-slope
farming, stripcropping, and diversions or terraces may be
needed to control erosion on cropland. Where runoff
concentrates in drainageways, erosion can be controlled by
double seeding of fall grain or by grassed waterways. A
common crop rotation is 4 to 8 years of grass-legume hay,
such as alfalfa, and 2 or 3 years of small grain.

The main limitations on homesites are the slope and the
shrink-swell potential. Special designs for buildings may be
needed to overcome the slope. Properly designing
foundations and footings and diverting runoff away from
buildings can help to prevent the structural damage caused
by shrinking and swelling.

The main limitations on sites for septic tank absorption
fields are the slope and the moderately slow permeability.
Where the slope is less than 15 percent, the absorption
fields can function properly if the absorption lines are
installed on the contour as needed. The absorption fields do
not function properly on the steeper slopes. As a result, the
effluent can surface in downslope areas and create a health
hazard. Backfilling the trench with sandy material and
enlarging the absorption field can help to compensate for
the moderately slow permeability.

The capability subclass is llle, nonirrigated.

2-Ahren loam, 20 to 40 percent slopes. This very deep,
well drained soil is on the foot slopes of foothills and
mountains. It formed in a mantle of volcanic ash and loess
over calcareous, fine textured glacial till derived dominantly
from shaly rock and limestone. Slopes are convex and
generally have north and east aspects. The native
vegetation is mainly conifers, shrubs, forbs, and grasses.
Elevation is 1,800 to 3,800 feet. The average annual
precipitation is 27 to 32 inches, the average annual air
temperature is about 44 degrees F, and the average
growing season (at 28 degrees) is 90 to 110 days.

Typically, the surface is covered with a mat of organic
material about 1 inch thick. The surface layer is brown
loam about 3 inches thick. The upper 7 inches of the
subsoil is yellowish brown loam. The lower 27 inches is
light gray gravelly silty clay loam. The substratum to a
depth of 60 inches or more is light gray very gravelly silty
clay loam.

Included in this unit are small areas of Ahren loam that
has a slope of less than 20 percent or more than 40
percent, Aits loam, Smackout loam, and Waits loam. Also
included are Belzar silt loam, Boundary silt loam, and
Hartill silt loam on the upper parts of the slopes; Rock
outcrop on knobs; and poorly drained soils in draws and
adjacent to seeps and springs. Included

areas make up about 20 percent of the unit.
Permeability is moderately slow in this Ahren saoil.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is rapid, and the
hazard of water erosion is severe.
This unit is used for grazable woodland, homesite
development, recreation, watershed, and wildlife habitat.

Douglas fir, western larch, and western redcedar are the
main woodland species on this unit. Among the trees of
limited extent are western hemlock, grand fir, lodgepole pine,
and western white pine. Based on a 50-year site curve, the
mean site index for Douglas fir is 81. The highest average
growth rate for Douglas fir is 83 cubic feet per acre per
year at age 100. Based on a 50-year site curve, the mean
site index for western larch is 62. The highest average
growth rate for western larch is 85 cubic feet per acre per
year at age 70. The typical basal area of trees is about 70
percent of that in normal stands of Douglas fir and western
larch. Per acre productivity is reduced accordingly.

The main limitations affecting timber harvesting are soil
wetness in spring, snowpack in winter, and the slope, which
hinders the use of skidding equipment. Using standard
wheeled and tracked equipment when the soil is moist
causes compaction and the formation of ruts. Displacement
of the surface layer occurs most readily when the soil is dry.
Puddling can occur when the soil is wet. Low-pressure
ground equipment damages the soil less severely than
conventional equipment and thus helps to maintain
productivity. When wet, unsurfaced roads and skid trails are
soft and slippery and can be impassable. Occasional
snowpack hinders the use of equipment in winter.

Steep skid trails, firebreaks, and other disturbed areas
are subject to rilling and gullying unless adequate water
bars are provided or a protective plant cover is established.
Establishing a plant cover in steep areas that have been cut
and filled reduces the hazard of sheet and rill erosion.

If the stand includes seed trees, natural reforestation of
cutover areas by Douglas fir, western larch, and western
redcedar occurs periodically. Reforestation can be
accomplished by planting Douglas fir or western larch
seedlings. When openings are made in the canopy, brushy
plants that are not controlled invade and delay the
establishment of natural and planted reforestation species.

This unit is suited to grazing and browsing. The forest
understory is mainly pinegrass, ceanothus, common
snowberry, huckleberry, creambush oceanspray,
pachystima, mallow ninebark, kinnikinnick, Douglas maple,
rose, Oregongrape, thimbleberry, and hazelnut.
Overgrazing causes the desirable plants, such



as pinegrass, mallow ninebark, rose, and creambush
oceanspray, to decrease in extent and the less desirable
plants to increase. Seeding suitable plants in recently
disturbed areas can help to control erosion and provide
desirable forage. Seedbed preparation and seeding are
hindered by the slope. Broadcasting is the most effective
seeding method.

The main limitations on homesites are the slope and the
shrink-swell potential. Special designs for buildings may be
needed to overcome the slope. Properly designing
foundations and footings and diverting runoff away from
buildings can help to prevent the structural damage caused
by shrinking and swelling.

Septic tank absorption fields do not function properly
because of the slope and the moderately slow permeability.
The effluent can surface in downslope areas and create a
health hazard.

The capability subclass is Vle, nonirrigated.

3-Ahren loam, 40 to 65 percent slopes. This very deep,
well drained soil is on the back slopes of foothills and
mountains. It formed in a mantle of volcanic ash and loess
over calcareous, fine textured glacial till derived dominantly
from shaly rock and limestone. Slopes are convex and
generally have north and east aspects. The native
vegetation is mainly conifers, shrubs, forbs, and grasses.
Elevation is 1,800 to 3,800 feet. The average annual
precipitation is 27 to 32 inches, the average annual air
temperature is about 44 degrees F, and the average
growing season (at 28 degrees) is 90 to 110 days.

Typically, the surface is covered with a mat of organic
material about 1 inch thick. The surface layer is brown
loam about 3 inches thick. The upper 7 inches of the
subsoil is yellowish brown loam. The lower 27 inches is
light gray gravelly silty clay loam. The substratum to a
depth of 60 inches or more is light gray very gravelly silty
clay loam.

Included in this unit are small areas of Ahren loam that
has a slope of less than 40 percent or more than 65
percent, Aits loam, Smackout loam, and Waits loam. Also
included are Belzar silt loam, Boundary silt loam, and Hartill
silt loam on the upper parts of the slopes; Rock outcrop on
ridges and knobs; and poorly drained soils in draws and
adjacent to seeps and springs. Included areas make up
about 20 percent of the unit.

Permeability is moderately slow in this Ahren soil.
Available water capacity is high. The effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very severe.

This unit is used for grazable woodland, recreation,
watershed, and wildlife habitat.

Douglas fir, western larch, and western redcedar are the
main woodland species on this unit. Among the

trees of limited extent are western hemlock, grand fir,
lodgepole pine, and western white pine. Based on a 50-
year site curve, the mean site index for Douglas fir is 81.
The highest average growth rate for Douglas fir is 83 cubic
feet per acre per year at age 100. Based on a 50-year site
curve, the mean site index for western larch is 62. The
highest average growth rate for western larch is 85 cubic
feet per acre per year at age 70. The typical basal area of
trees is about 70 percent of that in normal stands of
Douglas fir and western larch. Per acre productivity is
reduced accordingly. Estimates of the site index and growth
rate for western redcedar have not been made.

The main limitation affecting timber harvesting is the slope,
which restricts the use of skidding equipment. Cable yarding
systems are safer. They damage the soil less severely than
conventional equipment and thus help to maintain
productivity. Constructing roads on midslopes requires
extensive cutting and filling, which can remove land from
production. When wet, unsurfaced roads and skid trails are
soft and slippery and can be impassable. Occasional
snowpack hinders the use of equipment in winter. Steep
yarding paths, skid trails, firebreaks, and other disturbed
areas are subject to rilling and gullying unless adequate
water bars are provided or a protective plant cover is
established. Establishing a plant cover in steep areas that
have been cut and filled reduces the hazard of sheet and rill
erosion.

If the stand includes seed trees, natural reforestation of
cutover areas by Douglas fir, western larch, and western
redcedar occurs periodically. Reforestation can be
accomplished by planting Douglas fir or western larch
seedlings. When openings are made in the canopy, brushy
plants that are not controlled invade and delay the
establishment of natural and planted reforestation species.

This unit is suited to grazing and browsing. The forest
understory is mainly pinegrass, ceanothus, common
snowberry, huckleberry, creambush oceanspray,
pachystima, mallow ninebark, kinnikinnick, Douglas maple,
rose, Oregongrape, thimbleberry, and hazelnut. A uniform
distribution of grazing by domestic livestock is unlikely
because of the slope. Overgrazing causes the desirable
plants, such as pinegrass, mallow ninebark, rose, and
creambush oceanspray, to decrease in extent and the less
desirable plants to increase. Seeding suitable plants in
recently disturbed areas can help to control erosion and
provide desirable forage. Seedbed preparation and
seeding are hindered by the slope. Broadcasting with
aerial or hand equipment is the most effective seeding
method.

The capability subclass is Vlle, nonirrigated.



4-Aits loam, high precipitation, 0 to 15 percent slopes.
This very deep, well drained soil is on the toe slopes of
foothills and mountains. It formed in a mantle of volcanic
ash and loess over glacial till of mixed mineralogy. Slopes
are convex and generally have north and east aspects.
The native vegetation is mainly conifers, shrubs, forbs,
and grasses. Elevation is 2,000 to 5,000 feet. The average
annual precipitation is 27 to 35 inches, the average annual
air temperature is about 44 degrees F, the average
growing season (at 28 degrees) is 90 to 110 days, and the
average frost-free period (at 32 degrees) is 75 to 105
days.

Typically, the surface is covered with a mat of organic
material about 1/2 inch thick. When mixed to a depth of
about 6 inches, the surface layer is brown loam. The
upper 6 inches of the subsoil is light brown loam. The
lower 18 inches is very pale brown gravelly loam. The
substratum to a depth of 60 inches or more is light
yellowish brown gravelly loam.

Included in this unit are small areas of Aits loam that
has a slope of more than 15 percent, Newbell silt loam,
Smackout loam, and Waits loam. Also included are Bonner
silt loam and Martella silt loam on terrace remnants, Hartill
silt loam on the upper parts of the slopes, Inkler gravelly
silt loam on south- and west-facing slopes, and poorly
drained soils in draws and adjacent to seeps and springs.
Included areas make up about 15 percent of the unit.

Permeability is moderately slow in this Aits soil.

Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is moderate.

This unit is used for grazable woodland, nonirrigated
crops, homesite development, recreation, watershed, and
wildlife habitat.

Douglas fir, western larch, ponderosa pine, and western
redcedar are the main woodland species on this unit.
Among the trees of limited extent are western hemlock,
grand fir, lodgepole pine, and western white pine. Based on
a 50-year site curve, the mean site index for Douglas fir is
88. The highest average growth rate for Douglas fir is 99
cubic feet per acre per year at age 91. Based on a 50-year
site curve, the mean site index for western larch is 75. The
highest average growth rate for western larch is 111 cubic
feet per acre per year at age 70. Based on a 100-year site
curve, the mean site index for ponderosa pine is 123. The
highest average growth rate for ponderosa pine is 148
cubic feet per acre per year at age 40. The typical basal
area of trees is about 75 percent of that in normal stands
of Douglas fir, western larch, and ponderosa pine. Per acre
productivity is reduced accordingly. Estimates of the site
index and growth rate for western redcedar have not been
made.

The main limitations affecting timber harvesting are soil
wetness in spring and snowpack in winter. Using standard
wheeled and tracked equipment when the soil is moist
causes compaction and the formation of ruts. Displacement
of the surface layer occurs most readily when the soil is dry.
Puddling can occur when the soil is wet. Low-pressure
ground equipment damages the soil less severely than
conventional equipment and thus helps to maintain
productivity. When wet, unsurfaced roads and skid trails
are soft and slippery and can be impassable. Occasional
snowpack hinders the use of equipment in winter.

If the stand includes seed trees, natural reforestation of
cutover areas by Douglas fir, western larch, and western
redcedar occurs periodically. Reforestation can be
accomplished by planting Douglas fir or western larch
seedlings. When openings are made in the canopy, brushy
plants that are not controlled invade and delay the
establishment of natural and planted reforestation species.

This unit is suited to grazing and browsing. The forest

understory is mainly creambush oceanspray, pinegrass,
common snowberry, rose, Douglas maple, Oregongrape,
mallow ninebark, white spirea, kinnikinnick, Saskatoon
serviceberry, ceanothus, and pachystima. Overgrazing
causes the desirable plants, such as pinegrass, creambush
oceanspray, Saskatoon serviceberry, rose, and mallow
ninebark, to decrease in extent and the less desirable plants
to increase. Seeding suitable plants in recently disturbed
areas can help to control erosion and provide desirable
forage. Broadcasting is the most effective seeding method.

This unit is suited to nonirrigated wheat, barley, oats,

and grass-legume hay. The main management concerns are
the hazard of water erosion and the slope. Minimizing tillage,
seeding early in fall, chiseling in fall, and farming across the
slope help to control sheet and rill erosion. Tillage
operations that leave adequate amounts of crop residue on
the surface help to conserve moisture, maintain good tilth,
and control erosion. Divided-slope farming, stripcropping, and
diversions or terraces may be needed to control erosion on
cropland. Where runoff concentrates in drainageways, erosion
can be controlled by double seeding of fall grain or by grassed
waterways. A common crop rotation is 4 to 8 years of grass-
legume hay, such as alfalfa, and 2 or 3 years of small grain.

The main limitation on homesites is the slope.
Special designs for buildings may be needed to
overcome the slope.

The main limitations on sites for septic tank absorption
fields are the slope and the moderately slow permeability.
Where the slope is a concern, the absorption lines should
be installed on the contour.



Backfilling the trench with sandy material and enlarging the
absorption fields can help to compensate for the
moderately slow permeability.

The capability subclass is llle, nonirrigated.

5-Aits loam, high precipitation, 15 to 25 percent
slopes. This very deep, well drained soil is on the toe
slopes of foothills and mountains. It formed in a mantle of
volcanic ash and loess over glacial till of mixed
mineralogy. Slopes are convex and generally have north
and east aspects at the lower elevations and south and
west aspects at the higher elevations. The native
vegetation is mainly conifers, shrubs, forbs, and grasses.
Elevation is 2,000 to 5,000 feet. The average annual
precipitation is 27 to 35 inches, the average annual air
temperature is about 44 degrees F, the average growing
season (at 28 degrees) is 90 to 110 days, and the average
frost-free period (at 32 degrees) is 75 to 105 days.

Typically, the surface is covered with a mat of organic
material about 1/2 inch thick. When mixed to a depth of
about 6 inches, the surface layer is brown loam. The
upper 6 inches of the subsoil is light brown loam. The
lower 18 inches is very pale brown gravelly loam. The
substratum to a depth of 60 inches or more is light
yellowish brown gravelly loam.

Included in this unit are small areas of Aits loam that
has a slope of less than 15 percent or more than 25
percent, Newbell silt loam, Smackout loam, and Waits
loam. Also included are Bonner silt loam and Martella silt
loam on terrace remnants, Hartill silt loam on the upper
parts of the slopes, Inkler gravelly silt loam on south- and
west-facing slopes, poorly drained soils in draws and
adjacent to seeps and springs, and Rock outcrop on
knobs. Included areas make up about 20 percent of the
unit.

Permeability is moderately slow in this Aits soil.
Available water capacity is moderate. The effective
rooting depth is 60 inches or more. Runoff is medium,
and the hazard of water erosion is moderate.

This unit is used for grazable woodland, nonirrigated
crops. homesite development, recreation, watershed, and
wildlife habitat.

Douglas fir, western larch, ponderosa pine, and western
redcedar are the main woodland species on this unit. Among
the trees of limited extent are western hemlock, grand fir,
lodgepole pine, and western white pine. Based on a 50-
year site curve, the mean site index for Douglas fir is 88.
The highest average growth rate for Douglas fir is 99 cubic
feet per acre per year at age 91. Based on a 50-year site
curve, the mean site index for western larch is 75. The
highest average growth rate for western larch is 111 cubic
feet per acre

per year at age 70. Based on a 100-year site curve, the
mean site index for ponderosa pine is 123. The highest
average growth rate for ponderosa pine is 148 cubic feet
per acre per year at age 40. The typical basal area of trees
is about 75 percent of that in normal stands of Douglas fir,
western larch, and ponderosa pine. Per acre productivity is
reduced accordingly. Estimates of the site index and growth
rate for western redcedar have not been made.

The main limitations affecting timber harvesting are soil
wetness in spring and snowpack in winter. Using standard
wheeled and tracked equipment when the soil is moist
causes compaction and the formation of ruts. Displacement
of the surface layer occurs most readily when the soil is dry.
Puddling can occur when the soil is wet. Low-pressure
ground equipment damages the soil less severely than
conventional equipment and thus helps to maintain
productivity. When wet, unsurfaced roads and skid trails
are soft and slippery and can be impassable. Occasional
snowpack hinders the use of equipment in winter.

If the stand includes seed trees, natural reforestation of
cutover areas by Douglas fir, western larch, and western
redcedar occurs periodically. Reforestation can be
accomplished by planting Douglas fir or western larch
seedlings. When openings are made in the canopy, brushy
plants that are not controlled invade and delay the
establishment of natural and planted reforestation species.

This unit is suited to grazing and browsing. The forest
understory is mainly creambush oceanspray, pinegrass,
common snowberry, rose, Douglas maple, Oregongrape,
mallow ninebark, white spirea, kinnikinnick, Saskatoon
serviceberry, ceanothus, and pachystima. Overgrazing
causes the desirable plants, such as pinegrass, creambush
oceanspray, Saskatoon serviceberry, rose, and mallow
ninebark, to decrease in extent and the less desirable
plants to increase. Seeding suitable plants in recently
disturbed areas can help to control erosion and provide
desirable forage. Broadcasting is the most effective seeding
method.

This unit is suited to nonirrigated wheat, barley, oats,
and grass-legume hay. The main management concerns
are the hazard of water erosion and the slope. Minimizing
tillage, seeding early in fall, chiseling in fall, and farming
across the slope help to control sheet and rill erosion.
Tillage operations that leave adequate amounts of crop
residue on the surface help to conserve moisture, maintain
good tilth, and control erosion. Divided-slope farming and
stripcropping may be needed to control erosion on cropland.
Where runoff concentrates in drainageways, erosion can be
controlled by double seeding of fall grain or by grassed



waterways. A common crop rotation is 4 to 8 years of
grass-legume hay, such as alfalfa, and 2 years of small
grain.

The main limitation on homesites is the slope.
Special designs for buildings may be needed to
overcome the slope.

Septic tank absorption fields do not function properly
because of the slope and the moderately slow
permeability. The effluent can surface in downslope areas
and create a health hazard.

The capability subclass is IVe, nonirrigated.

6-Aits loam, high precipitation, 25 to 40 percent
slopes. This very deep, well drained soil is on the foot
slopes of foothills and mountains. It formed in a mantle of
volcanic ash and loess over glacial till of mixed mineralogy.
Slopes are convex and generally have north and east
aspects at the lower elevations and south and west aspects
at the higher elevations. The native vegetation is mainly
conifers, shrubs, forbs, and grasses. Elevation is 2,000 to
5,000 feet. The average annual precipitation is 27 to 35
inches, the average annual air temperature is about 44
degrees F, and the average growing season (at 28
degrees) is 90 to 110 days.

Typically, the surface is covered with a mat of organic
material about 1/2 inch thick. When mixed to a depth of
about 6 inches, the surface layer is brown loam. The
upper 6 inches of the subsoil is light brown loam. The
lower 18 inches is very pale brown gravelly loam. The
substratum to a depth of 60 inches or more is light
yellowish brown gravelly loam.

Included in this unit are small areas of Aits loam that
has a slope of less than 25 percent or more than 40
percent, Newbell silt loam, Smackout loam, and Waits
loam. Also included are Bonner silt loam and Martella silt
loam on terrace remnants, Hartill silt loam on the upper
parts of the slopes, Inkler gravelly silt loam on south- and
west-facing slopes, poorly drained soils in draws and
adjacent to seeps and springs, and Rock outcrop on
knobs. Included areas make up about 20 percent of the
unit.

Permeability is moderately slow in this Aits soil.
Available water capacity is moderate. The effective rooting
depth is 60 inches or more. Runoff is rapid, and the hazard
of water erosion is severe.

This unit is used for grazable woodland, homesite
development, recreation, watershed, and wildlife habitat.

Douglas fir, western larch, ponderosa pine, and western
redcedar are the main woodland species on this unit.
Among the trees of limited extent are western hemlock,
grand fir, lodgepole pine, and western white pine. Based
on a 50-year site curve, the mean site

index for Douglas fir is 88. The highest average growth rate
for Douglas fir is 99 cubic feet per acre per year at age 91.
Based on a 50-year site curve, the mean site index for
western larch is 75. The highest average growth rate for
western larch is 111 cubic feet per acre per year at age 70.
Based on a 100-year site curve, the mean site index for
ponderosa pine is 123. The highest average growth rate for
ponderosa pine is 148 cubic feet per acre per year at age
40. The typical basal area of trees is about 75 percent of
that in normal stands of Douglas fir, western larch, and
ponderosa pine. Per acre productivity is reduced
accordingly. Estimates of the site index and growth rate for
western redcedar have not been made.

The main limitations affecting timber harvesting are soil
wetness in spring, snowpack in winter, and the slope, which
hinders the use of skidding equipment. Using standard
wheeled and tracked equipment when the soil is moist
causes compaction and the formation of ruts. Displacement
of the surface layer occurs most readily when the soil is dry.
Puddling can occur when the soil is wet. Low-pressure
ground equipment damages the soil less severely than
conventional equipment and thus helps to maintain
productivity. When wet, unsurfaced roads and skid trails
are soft and slippery and can be impassable. Occasional
snowpack hinders the use of equipment in winter.

Steep skid trails, firebreaks, and other disturbed areas
are subject to rifling and gullying unless adequate water
bars are provided or a protective plant cover is
established. Establishing a plant cover in steep areas that
have been cut and filled reduces the hazard of sheet and
rill erosion.

If the stand includes seed trees, natural reforestation of
cutover areas by Douglas fir, western larch, and western
redcedar occurs periodically. Reforestation can be
accomplished by planting Douglas fir or western larch
seedlings. When openings are made in the canopy, brushy
plants that are not controlled invade and delay the
establishment of natural and planted reforestation species.

This unit is suited to grazing and browsing. The forest
understory is mainly creambush oceanspray, pinegrass,
common snowberry, rose, Douglas maple, Oregongrape,
mallow ninebark, white spirea, kinnikinnick, Saskatoon
serviceberry, ceanothus, and pachystima. Overgrazing
causes the desirable plants, such as pinegrass, creambush
oceanspray, Saskatoon serviceberry, rose, and mallow
ninebark, to decrease in extent and the less desirable
plants to increase. Seeding suitable plants in recently
disturbed areas can help to control erosion and provide
desirable forage. Seedbed preparation and seeding are
hindered by the



slope. Broadcasting is the most effective seeding
method.

The main limitation on homesites is the slope.

Special designs for buildings may be needed to
overcome the slope.

Septic tank absorption fields do not function properly
because of the slope and the moderately slow
permeability. The effluent can surface in downslope areas
and create a health hazard.

The capability subclass is Vle, nonirrigated.

7-Aits loam, high precipitation, 40 to 65 percent
slopes. This very deep, well drained soil is on the back
slopes of foothills and mountains. It formed in a mantle of
volcanic ash and loess over glacial till of mixed
mineralogy. Slopes are convex and generally have north
and east aspects at the lower elevations and south and
west aspects at the higher elevations. The native
vegetation is mainly conifers, shrubs, forbs, and grasses.
Elevation is 2,000 to 5,000 feet. The average annual
precipitation is 27 to 35 inches, the average annual air
temperature is about 44 degrees F, and the average
growing season (at 28 degrees) is 90 to 110 days.

Typically, the surface is covered with a mat of organic
material about 1/2 inch thick. When mixed to a depth of
about 6 inches, the surface layer is brown loam. The
upper 6 inches of the subsoil is light brown loam. The
lower 18 inches is very pale brown gravelly loam. The
substratum to a depth of 60 inches or more is light
yellowish brown gravelly loam.

Included in this unit are small areas of Aits loam that
has a slope of less than 40 percent or more than 65
percent, Newbell silt loam, Smackout loam, and Waits
loam. Also included are Hartill silt loam on the upper parts
of the slopes, Inkler gravelly silt loam on south- and west-
facing slopes, poorly drained soils in draws and adjacent
to seeps and springs, and Rock outcrop on ridges and
knobs. Included areas make up about 15 percent of the
unit.

Permeability is moderately slow in this Aits soil.
Available water capacity is moderate. The effective rooting
depth is 60 inches or more. Runoff is very rapid, and the
hazard of water erosion is very severe.

This unit is used for grazable woodland, recreation,
watershed, and wildlife habitat.

Douglas fir, western larch, ponderosa pine, and western
redcedar are the main woodland species on this unit. Among
the trees of limited extent are western hemlock, grand fir,
lodgepole pine, and western white pine. Based on a 50-
year site curve, the mean site index for Douglas fir is 88.
The highest average growth rate for Douglas fir is 99
cubic feet per acre per year at

age 91. Based on a 50-year site curve, the mean site
index for western larch is 75. The highest average growth
rate for western larch is 111 cubic feet per acre per year at
age 70. Based on a 100-year site curve, the mean site
index for ponderosa pine is 123. The highest average
growth rate for ponderosa pine is 148 cubic feet per acre
per year at age 40. The typical basal area of trees is about
75 percent of that in normal stands of Douglas fir, western
larch, and ponderosa pine. Per acre productivity is reduced
accordingly. Estimates of the site index and growth rate for
western redcedar have not been made.

The main limitation affecting timber harvesting is the
slope, which restricts the use of skidding equipment. Cable
yarding systems are safer. They damage the soil less
severely than conventional equipment and thus help to
maintain productivity. Constructing roads on midslopes
requires extensive cutting and filling, which can remove land
from production. When wet, unsurfaced roads and skid
trails are soft and slippery and can be impassable.
Occasional snowpack hinders the use of equipment in
winter.

Steep yarding paths, skid trails, firebreaks, and other
disturbed areas are subject to rilling and gullying unless
adequate water bars are provided or a protective plant
cover is established. Establishing a plant cover in steep
areas that have been cut and filled reduces the hazard of
sheet and rill erosion.

If the stand includes seed trees, natural reforestation of
cutover areas by Douglas fir, western larch, and western
redcedar occurs periodically. Reforestation can be
accomplished by planting Douglas fir or western larch
seedlings. When openings are made in the canopy, brushy
plants that are not controlled invade and delay the
establishment of natural and planted reforestation species.

This unit is suited to grazing and browsing. The forest
understory is mainly creambush oceanspray, pinegrass,
common snowberry, rose, Douglas maple, Oregongrape,
mallow ninebark, white spirea, kinnikinnick, Saskatoon
serviceberry, ceanothus, and pachystima. Overgrazing
causes the desirable plants, such as pinegrass, creambush
oceanspray, Saskatoon serviceberry, rose, and mallow
ninebark, to decrease in extent and the less desirable
plants to increase. A uniform distribution of grazing by
domestic livestock is unlikely because of the slope.
Seeding suitable plants in recently disturbed areas can
help to control erosion and provide desirable forage.
Seedbed preparation and seeding are hindered by the
slope. Broadcasting with aerial or hand equipment is the
most effective seeding method.

The capability subclass is Vlle, nonirrigated.



8-Aits stony loam, high precipitation, O to 40 percent
slopes. This very deep, well drained soil is on the toe
slopes and foot slopes of foothills and mountains. It formed
in a mantle of volcanic ash and loess over glacial till of
mixed mineralogy. Slopes are convex and generally have
north and east aspects at the lower elevations and south
and west aspects at the higher elevations. The native
vegetation is mainly conifers, shrubs, forbs, and grasses.
Elevation is 2,000 to 5,000 feet. The average annual
precipitation is 27 to 35 inches, the average annual air
temperature is about 44 degrees F, and the average
growing season (at 28 degrees) is 90 to 110 days.

Typically, the surface is covered with a mat of organic
material about 1/2 inch thick. When mixed to a depth of
about 6 inches, the surface layer is brown stony loam.
The upper 6 inches of the subsoil is light brown stony
loam. The lower 18 inches is very pale brown gravelly
loam. The substratum to a depth of 60 inches or more is
light yellowish brown gravelly loam.

Included in this unit are small areas of Aits stony loam
that has a slope of more than 40 percent, Newbell stony
silt loam, Smackout loam, and Waits loam. Also included
are Hartill silt loam on the upper parts of the slopes, Inkler
gravelly silt loam on south- and west-facing slopes, poorly
drained soils in draws and adjacent to seeps and springs,
and Rock outcrop on knobs. Included areas make up about
20 percent of the unit.

Permeability is moderately slow in this Aits soil. Available
water capacity is moderate. The effective rooting depth is
60 inches or more. Runoff is rapid, and the hazard of water
erosion is severe.

This unit is used for grazable woodland, homesite
development, recreation, watershed, and wildlife habitat.

Douglas fir, western larch, ponderosa pine, and western
redcedar are the main woodland species on this unit. Among
the trees of limited extent are western hemlock, grand fir,
lodgepole pine, and western white pine. Based on a 50-
year site curve, the mean site index for Douglas fir is 88.
The highest average growth rate for Douglas fir is 99 cubic
feet per acre per year at age 91. Based on a 50-year site
curve, the mean site index for western larch is 75. The
highest average growth rate for western larch is 111 cubic
feet per acre per year at age 70. Based on a 100-year site
curve, the mean site index for ponderosa pine is 123. The
highest average growth rate for ponderosa pine is 148
cubic feet per acre per year at age 40. The typical basal
area of trees is about 75 percent of that in normal stands
of Douglas fir, western larch, and ponderosa pine. Per acre
productivity is reduced accordingly. Estimates of the site
index and growth rate for western redcedar have not been
made.

The main limitations affecting timber harvesting are soil
wetness in spring, snowpack in winter, the stones, and the
slope, which hinders the use of skidding equipment. Using
standard wheeled and tracked equipment when the soil is
moist causes compaction and the formation of ruts.
Displacement of the surface layer occurs most readily when
the soil is dry. Puddling can occur when the soil is wet. Low-
pressure ground equipment damages the soil less severely
than conventional equipment and thus helps to maintain
productivity. When wet, unsurfaced roads and skid trails
are soft and slippery and can be impassable. Occasional
snowpack hinders the use of equipment in winter. The
stones on the surface can hinder harvesting. Also, falling
timber can break on the stones.

Steep skid trails, firebreaks, and other disturbed areas
are subject to rilling and gullying unless adequate water
bars are provided or a protective plant cover is established.
Establishing a plant cover in steep areas that have been
cut and filled reduces the hazard of sheet and rill erosion.

If the stand includes seed trees, natural reforestation of
cutover areas by Douglas fir, western larch, and western
redcedar occurs periodically. Reforestation can be
accomplished by planting Douglas fir or western larch
seedlings. When openings are made in the canopy, brushy
plants that are not controlled invade and delay the
establishment of natural and planted reforestation species.

This unit is suited to grazing and browsing. The forest
understory is mainly creambush oceanspray, pinegrass,
common snowberry, rose, Douglas maple, Oregongrape,
mallow ninebark, white spirea, kinnikinnick, Saskatoon
serviceberry, ceanothus, and pachystima. Overgrazing
causes the desirable plants, such as pinegrass, creambush
oceanspray, Saskatoon serviceberry, rose, and mallow
ninebark, to decrease in extent and the less desirable
plants to increase. Seeding suitable plants in recently
disturbed areas can help to control erosion and provide
desirable forage. Seedbed preparation and seeding are
hindered by the slope and the stones on the surface.
Broadcasting is the most effective seeding method.

The main limitation on homesites is the slope.

Special designs for buildings may be needed to
overcome the slope.

The main limitations on sites for septic tank absorption
fields are the slope and the mode